Induction of genetic instability by transfer of a UV-A-irradiated chromosome.
Exposure of cells to ultraviolet (UV)-A radiation induces oxidative damage in DNA, such as 8-oxo-7,8-dihydroguanine (8-oxoG), single-strand breaks, a-basic sites, and DNA-protein cross-links, via reactions with reactive oxygen species (ROS). In this study we examine whether the damage other than double-strand breaks (non-DSB damage), which is UV-A-induced oxidative damage, plays a role in the induction of chromosomal instability. We exposed human chromosome 21 to UV-A and transferred the chromosome into non-irradiated mouse recipient cells by microcell-mediated chromosome transfer. The chromosomal instability of both the transferred human chromosome and the recipient mouse chromosomes was examined by whole-chromosome painting and fluorescence in situ hybridization (WCP-FISH). The ploidy of the mouse recipient cells increased, and chromosomal aberrations occurred not only in the UV-A-irradiated human chromosome but also in the non-irradiated mouse chromosomes. The frequencies of these abnormalities increased with the radiation dose received by the transferred human chromosome. In contrast, in the control experiment, in which an non-irradiated human chromosome was transferred, the micro-cell hybrids remained diploid, and the frequency of chromosomal aberrations in both the transferred human chromosome and recipient mouse chromosomes remained low. Thus, the present study indicates that a chromosome harboring non-DSB damage induced by UV-A irradiation is unstable and transmits instability to chromosomes of non-irradiated recipient mouse cells.